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A selection of interesting papers that were published in
the month before our press date in major journals most
likely to report significant results in structural biology.
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Structure 1998, Vol 6 No 5:673–676
n Differing roles for zinc fingers in DNA recognition:
structure of a six-finger transcription factor IIIA complex.
Robert T Nolte, Rachel M Conlin, Stephen C Harrison and
Raymond S Brown (1998). Biochemistry 95, 2938–2943.
The crystal structure of the six N-terminal zinc fingers of
Xenopus laevis transcription factor IIIA (TFIIIA) bound with
31bp of the 5S rRNA gene promoter has been determined at
3.1Å resolution. Individual zinc fingers are positioned
differently in the major groove and across the minor groove of
DNA to span the entire length of the duplex. These results
show how TFIIIA can recognize several separated DNA
sequences by using fewer fingers than necessary for
continuous winding in the major groove. 
17 March 1998, Biochemistry
n Crystal structure of human arylsulfatase A: the
aldehyde function and the metal ion at the active site
suggest a novel mechanism for sulfate ester
hydrolysis. G Lukatela, N Krauss, K Theis, T Selmer, 
V Gieselmann, K von Figura and W Saenger (1998).
Biochemistry 37, 3654–3664.
Human lysosomal arylsulfatase A (ASA) is a prototype member
of the sulfatase family. The X-ray crystal structure shows an
ASA homooctamer composed of a tetramer of dimers, (α2)4.
The α/β fold of the monomer has significant structural analogy
to another hydrolytic enzyme, the alkaline phosphatase, and
superposition of these two structures shows that the active
centers are located in largely identical positions.
17 March 1998, Biochemistry
n Crystal structure of MTCP-1: implications for role of
TCL-1 and MTCP-1 in T cell malignancies. Zheng-Qing
Fu, Garrett C Du Bois, Sherry P Song, Irina Kulikovskaya,
Laura Virgilio, Jay L Rothstein, Carlo M Croce, Irene T
Weber and Robert W Harrison (1998). Biochemistry 95,
3413–3418.
Two related oncogenes, TCL-1 and MTCP-1, are overexpressed
in T cell prolymphocytic leukemias as a result of chromosomal
rearrangements that involve the translocation of one T cell
receptor gene. The crystal structure of human recombinant
MTCP-1 protein has been determined and reveals a compact
eight-stranded β-barrel structure with a short helix between the
fourth and fifth strands. The topology is unique, although the
overall structure of MTCP-1 resembles the structures of proteins
in the lipocalin family and calycin superfamily.
31 March 1998, Biochemistry
n Crystal structure of the catalytic domain of human
tumor necrosis factor-a-converting enzyme. Klaus
Maskos, Carlos Fernandez-Catalan, Robert Huber, Gleb P
Bourenkov, Hans Bartunik, George A Ellestad, Pranitha
Reddy, Martin F Wofson, Charles T Rauch, Beverly J
Castner, Raymond Davis, Howard RG Clarke, Melissa
Peterson, Jeffrey N Fitzner, Douglas Pat Cerretti, Carl J
March, Raymond J Paxton, Roy A Black and Wofram Bode.
(1998). PNAS USA 95, 3408–3412.
Tumor necrosis factor α (TNFα) is a cytokine that induces
protective inflammatory reactions and kills tumor cells but also
causes severe damage when produced in excess, as in
rheumatoid arthritis and septic shock. The authors have solved
the structure of the catalytic domain of TNFα converting
enzyme (TACE) with a bound hydroxamic acid inhibitor. The
fold and catalytic zinc environment resemble that of the snake
venom metalloproteinases, identifying TACE as a member of
the adamalysin/ADAM family.
31 March 1998, Proceedings of the National Academy of
Science
n The structural basis of hammerhead ribozyme self-
cleavage. James B Murray, Daniel P Terwey, Lara Maloney,
Alexander Karpeisky, Nassim Usman, Leonid Beigelman
and William G Scott (1998). Cell 92, 665–673.
The authors describe an 8.7 Å conformational change that
takes place in the cleavage site of the hammerhead ribozyme
during self-cleavage. Use of a 5′-C-methylated ribose adjacent
to the cleavage site permits this ordinarily transient
conformational change to be kinetically trapped and observed
crystallographically after initiating the hammerhead ribozyme
reaction in the crystal. (Similar results are reported by J-P
Simorre, P Legault, N Baidya, OC Uhlenbeck, L Maloney, F
Wincott, N Usman, L Beigelman and A Pardi, Biochemistry 37,
4304–4044).
6 March 1998, Cell
n Solution structure of the core NFATC1/DNA complex.
Pei Zhou, Li Jing Sun, Volker Dötsch, Gerhard Wagner and
Gregory L Verdine (1998). Cell 92, 687–696.
The nuclear factor of the activated T cell (NFAT) family of
transcription factors regulates cytokine gene expression by
n See the Minireview article by Tom K Kerppola in this issue of Structure.
binding to the promoter/enhancer regions of antigen-
responsive genes, usually in cooperation with heterologous
DNA-binding partners. The authors report the solution
structure of the binary complex formed between the core
DNA-binding domain of human NFATC1 and the ARRE2
DNA site from the interleukin-2 promoter. The structure
reveals that DNA binding induces the folding of key structural
elements that are required for both sequence-specific
recognition and the establishment of cooperative
protein–protein contacts.
6 March 1998, Cell
l Conservation of structure and mechanism between
eukaryotic topoisomerase I and site-specific
recombinases. Chonghui Cheng, Paul Kussie, Nikola
Pavletich and Stewart Shuman (1998). Cell 92, 841–850.
The structure of the catalytic domain of vaccinia DNA
topoisomerase, consisting of ten α helices and a three-strand
β sheet, resembles the catalytic domains of site-specific
recombinases that act via a topoisomerase IB-like mechanism.
The topoisomerase catalytic pentad is conserved in the
tertiary structures of the recombinases despite scant
sequence similarity overall. This conservation implies that
the catalytic domains of type IB topoisomerases and
recombinases derive from a common ancestral strand
transferase. 
20 March 1998, Cell
n The structure of the tetratricopeptide repeats of protein
phosphatase 5: implications for TPR-mediated
protein–protein interactions. Amit K Das, Patricia TW
Cohen and David Barford (1998). EMBO J. 17,
1192–1199.
The tetratricopeptide repeat (TPR) is a degenerate 34 amino
acid sequence identified in a wide variety of proteins, present
in tandem arrays of 3–16 motifs. The crystal structure of the
TPR domain of a protein phosphatase, PP5, shows that each of
the three TPR motifs consists of a pair of antiparallel α helices
of equivalent length. The uniform angular and spatial
arrangement of neighbouring α helices defines a helical
structure and creates an amphipathic groove suitable for the
recognition of target proteins. The arrangement of α helices is
similar to those within 14-3-3 proteins.
2 March 1998, The EMBO Journal
n Structural basis for MutH activation in E. coli mismatch
repair and relationship of MutH to restriction
endonucleases. Changill Ban and Wei Yang (1998).
EMBO J. 17, 1526–1534.
MutS, MutL and MutH are the three proteins required for
initiation of methyl-directed DNA mismatch repair in
Escherichia coli. Activation of MutH requires the recognition of
a DNA mismatch by MutS and MutL. The active site of
MutH is located at an interface between two subdomains that
pivot relative to one another, as revealed by comparison of two
crystal structures. The relative motion of the two subdomains
in MutH correlates with the position of a protruding
C-terminal helix. This helix appears to act as a molecular lever
through which MutS and MutL may communicate the
detection of a DNA mismatch and activate MutH. 
2 March 1998, The EMBO Journal
n Crystal structure of the angiogenesis inhibitor
endostatin at 1.5 Å resolution. Erhard Hohenester,
Takako Sasaki, Björn R Olsen and Rupert Timpl (1998).
EMBO J. 17, 1656–1664.
Endostatin is a 20 kDa C-terminal proteolytic fragment of
collagen XVIII that potently inhibits endothelial cell
proliferation and angiogenesis. The crystal structure reveals a
compact fold distantly related to the C-type lectin
carbohydrate recognition domain and the hyaluronan-binding
link module. Endostatin may inhibit angiogenesis by binding
to the heparan sulphate proteoglycans involved in growth
factor signalling. 
2 March 1998, The EMBO Journal
n Structure of the DNA-binding domains from NFAT, Fos
and Jun bound specifically to DNA. Lin Chen, JN Mark
Glover, Patrick G Hogan, Anjana Rao and Stephen C
Harrison (1998). Nature 392, 42–48.
The nuclear factor of activated T cells (NFAT) and the AP-1
heterodimer, Fos–Jun, cooperatively bind a composite DNA
site and activate the expression of many immune-response
genes. A crystal structure of the DNA-binding domains of
NFAT, Fos and Jun, in a quaternary complex with a DNA
fragment shows an extended interface between NFAT and
AP-1, facilitated by the bending of Fos and DNA. The tight
association of the three proteins on DNA creates a continuous
groove for the recognition of 15 base pairs.
5 March 1998, Nature
n The 1.7 Å crystal structure of the regulator of
chromosome condensation (RCC1) reveals a seven-
bladed propeller. Louis Renault, Nicolas Nassar, Ingrid
Vetter, Jörg Becker, Christian Klebe, Michel Roth and
Alfred Wittinghofer (1998). Nature 392, 97–101.
RCC1 is a guanine-nucleotide-exchange factor for the nuclear
Ras homologue Ran. The crystal structure of RCC1 consists of
a seven-bladed propeller formed from repeats of 51–68
residues per blade. The sequence and structure of the repeats
differ from those of WD40-domain proteins, such as β subunits
of G proteins. The nucleotide exchange site is located on the
opposite face from the chromosome-binding site.
5 March 1998, Nature
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n See the Minireview article by Tom K Kerppola in this issue of Structure.
n Structure of the Sec7 domain of the Arf exchange
factor ARNO. Jacqueline Cherfils, Julie Ménétrey, Magali
Mathieu, Gérard Le Bras, Sylviane Robineau, Sophie
Béraud-Dufour, Bruno Antonny and Pierre Chardin (1998).
Nature 392, 101–105.
The small G protein Arf1, promotes the coating of secretory
vesicles in Golgi traffic. An exchange factor for human Arf1,
ARNO, contains a Sec7 domain with GDP/GTP exchange-
factor activity. The crystal structure of the Sec7 domain reveals
an α helical protein in the shape of a flared cylinder. The site
of interaction of ARNO with Arf is identified.
5 March 1998, Nature
n The hyperthermophile chromosomal protein Sac7d
sharply kinks DNA. Howard Robinson, Yi-Gui Gao,
Bradford S McCrary, Stephen P Edmondson, 
John W Shriver and Andrew H-J Wang (1998). 
Nature 392, 202–205.
Sac7d from the hyperthermophilic archaeon Sulfolobus
acidocaldarius binds to DNA without any particular sequence
preference increasing its melting temperature by ~40°C. The
crystal structure of Sac7d in complex with two DNA sequences
reveals that the protein binds in the minor groove, causing a
sharp kinking of the DNA helix that is more marked than that
induced by any sequence-specific DNA-binding proteins. 
12 March 1998, Nature
n Structure at 0.85 Å resolution of an early protein
photocycle intermediate. Ulrich K Genick, S Michael
Soltis, Peter Kuhn, Ilona L Canestrelli and Elizabeth D
Getzoff (1998). Nature 392, 206–209.
Protein photosensors use chromophores to detect light. A
specific double bond within each chromophore is isomerized
by light, triggering slower changes in the protein as a whole.
The structure of an early intermediate in the light cycle of
photoactive yellow protein (PYP) shows that the
4-hydroxycinnamoyl chromophore isomerizes by flipping its
thioester linkage with the protein, thus avoiding collisions
resulting from large-scale movement of its aromatic ring. The
isomerized bond is distorted into a conformation resembling
that in the transition state. The resultant stored energy is used
to drive the PYP light cycle.
12 March 1998, Nature
n Human b-tryptase is a ring-like tetramer with active
sites facing a central pore. Pedro José Barbosa Pereira,
Andreas Bergner, Sandra Macedo-Ribeiro, Robert Huber,
Gabriele Matschiner, Hans Fritz, Christian P Sommerhoff
and Wolfram Bode (1998). Nature 392, 306–311.
Human tryptase, a mast-cell-specific serine proteinase active
only as a heparin-stabilized tetramer, is resistant to all known
endogenous proteinase inhibitors. The 3 Å crystal structure of
human β-tryptase in complex with 4-amidinophenyl pyruvic
acid shows four quasi-equivalent monomers arranged in a
square flat ring of pseudo 222 symmetry. The four active
centres of the tetramer are directed towards an oval central
pore, restricting access for macromolecular substrates and
enzyme inhibitors. Heparin chains may stabilize the complex
by binding to an elongated patch of positively charged residues
spanning two adjacent monomers.
19 March 1998, Nature
n Solution structure of P22 transcriptional antitermination
N peptide–boxB RNA complex. Zhuoping Cai, Andrey
Gorin, Ronnie Frederick, Xiaomei Ye, Weidong Hu, Ananya
Majumdar, Abdelali Kettani and Dinshaw Patel (1998). 
Nat. Struct. Biol. 5, 203–212.
The authors have determined the solution structure of a 15-
mer boxB RNA hairpin complexed with a 20-mer basic peptide
of the N protein involved in bacteriophage P22 transcriptional
antitermination. Complex formation involves adaptive binding
with the N peptide adopting a bent α-helical conformation that
packs tightly through hydrophobic and electrostatic
interactions against the major groove face of the boxB RNA
hairpin, orienting the open opposite face for potential
interactions with host factors and/or RNA polymerase. Four
nucleotides in the boxB RNA hairpin pentaloop form a stable
GNRA-like tetraloop structural scaffold on complex formation,
allowing the looped out fifth nucleotide to make extensive
hydrophobic contacts with the bound peptide.
March 1998 Nature Structural Biology
n Crystal structure of the anti-fungal target N-myristoyl
transferase. Simon A Weston, Roger Camble, Jeremy
Colls, Gina Rosenbrock, Ian Taylor, Mark Egerton, Alec D
Tucker, Alan Tunnicliffe, Anil Mistry, Filippo Mancia, Eric de
la Fortelle, John Irwin, Gerard Bricogne and Richard A
Pauptit (1998). Nat. Struct. Biol. 5, 213–221.
N-myristoyl transferase (NMT) catalyzes the transfer of the
fatty acid myristate from myristoyl-CoA to the N-terminal
glycine of substrate proteins, and is found only in eukaryotic
cells. NMT has no sequence homology with other protein
sequences and has a novel α/β fold which shows internal 
two-fold symmetry, which may be a result of gene
duplication. On one face of the protein there is a long,
curved, relatively uncharged groove, at the center of which is
a deep pocket thought to be the site of substrate binding and
the catalytic center.
March 1998, Nature Structural Biology
l Crystal structures of human topoisomerase I in covalent
and noncovalent complexes with DNA. Matthew R
Redinbo, Lance Stewart, Peter Kuhn, James J Champoux
and Wim GJ Hol (1998). Science 279, 1504–1513.
Topoisomerases I promote the relaxation of DNA
superhelical tension by introducing a transient single-
stranded break in duplex DNA and are required for the
processes of replication, transcription, and recombination.
The crystal structures of human topoisomerase I comprising
the core and C-terminal domains in covalent and noncovalent
complexes with 22-base pair DNA duplexes reveal an
enzyme that ‘clamps’ around B-form DNA. The core domain
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and the first eight residues of the C-terminal domain share
significant structural similarity with the bacteriophage family
of DNA integrases.
6 March 1998, Science
n Structure of nitric oxide synthase oxygenase dimer
with pterin and substrate. Brian R Crane, Andrew S Arvai,
Dipak K Ghosh, Chaoqun Wu, Elizabeth D Getzoff, 
Dennis J Stuehr and John A Tainer (1998). Science 279,
2121–2126.
Crystal structures of the murine cytokine-inducible nitric oxide
synthase oxygenase dimer have been determined. The
structures reveal how dimerization, cofactor
tetrahydrobiopterin, and L-arginine binding complete the
catalytic center for synthesis of the essential biological signal
and cytotoxin nitric oxide. Pterin binding refolds the central
interface region, recruits new structural elements, creates a
30 Å deep active-center channel, and causes a 35° helical tilt to
expose a heme edge and the adjacent residue Trp366 for likely
reductase domain interactions and caveolin inhibition.
27 March 1998, Science
n The structure of the complex of plastocyanin and
cytochrome f, determined by paramagnetic NMR and
restrained rigid-body molecular dynamics. Marcellus
Ubbink, Mikael Ejdebäck, B Göran Karlsson and 
Derek S Bendall (1998). Structure 6, 323–335.
The reduction of plastocyanin by cytochrome f is part of the
chain of photosynthetic electron transfer reactions that links
photosystems II and I. A new approach was used to determine
the structure of the transient complex between cytochrome f
and plastocyanin. Diamagnetic chemical shift changes and
intermolecular pseudocontact shifts in the NMR spectrum of
plastocyanin were used as input in restrained rigid-body
molecular dynamics calculations. The structure suggests that
the electrostatic interactions ‘guide’ the partners into a position
that is optimal for electron transfer, and which may be
stabilised by short-range interactions.
15 March 1998, Structure
n Structural adaptations of the cold-active citrate
synthase from an Antarctic bacterium. Rupert JM
Russell, Ursula Gerike, Michael J Danson, David W Hough
and Garry L Taylor (1998). Structure 6, 351–361.
This report is the first crystal structure of a cold-active enzyme,
citrate synthase, from an Antarctic bacterium. Cold
denaturation appears to be resisted by an increase in
intramolecular ion pairs compared to the hyperthermophilic
enzyme. Catalytic efficiency of the cold-active enzyme appears
to be achieved by a more accessible active site and by an
increase in the relative flexibility of the small domain of the
enzyme compared to the large domain.
15 March 1998, Structure
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